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ABSTRACT 

 

LKPD based on Project Based Learning (PjBL) is teaching material that conveying 

information through creating projects in solving problems in everyday life and 

emphasizes innovative learning. This type of research is Research and Development 

(R&D) and experimentation, using the 4-D model (Define, Design, Development, 

and Dissiminate) is carried out only until the development stage. This research aims 

to produce LKPD based on Project Based Learning (PjBL) Biotechnology material 

for class XII SMA valid through antioxidant testing of robusta coffea leaf extract 

(Coffea canephora). Antioxidant are needed to prevent oxidative stress which plays 

an important role in the etiology of varous degenerative diseases. The human body 

can neutralize free radicals if the amount is not excessive, with endogenous 

antioxidant defense mechanisms. When endogenous antiozidants are insufficient, 

the body requires exogenous antioxidans. The antioxidant test was carried out using 

the method DPPH (2,2-diphenyl-1picrihydrazyl) was measured by UV-Vis 

Spectrophotometry at a wavelength of 517 nm with vitamin C comparator.  

Collection technique the data used are interviews and questionnaires, with research 

subjects being class XII students at Bina Jaya High School Palembang. This 

research uses Likert scale analysis techniques and analysis liniear regression 

equation. From the research results, it was concluded that LKPD based on Project 

Based Learning (PjBL) on valid biotechnology material seen from the results of 

material expert assessment with an average of 91,58%, linguists with an average of 

96,7% and media experts with an average of 98,10%. Antioxidant results of robusta 

coffea leaf extract (Coffea canephora) shows an average IC50 value of 4,608 µg/mL 

with very strong category and the vitamin C comparison has an average IC50 value 

of 2,449 µg/mL in the very strong category. 

 

Keywords: Biotechnology, DPPH, IC50, LKPD based on Project Based Learning  

(PjBL), Robusta coffee leaf extract (Coffea canephora)
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ABSTRAK 

 

LKPD berbasis Project Based Learning (PjBL) merupakan bahan ajar yang 

menyampaikan informasi melalui pembuatan proyek dalam pemecahan masalah 

dikehidupan sehari-hari dan menekankan belajar yang inovatif. Jenis penelitian ini 

adalah Research and Development (R&D) dan eksperimen, dengan menggunakan 

model 4-D (Define, Design, Development, and Disseminate) yang dilakukan hanya 

sampai tahap development. Penelitian ini bertujuan untuk menghasilkan LKPD 

berbasis Project Based Learning (PjBL) materi Bioteknologi kelas XII SMA yang 

valid dan praktis, melalui uji antioksidan ekstrak daun kopi robusta (Coffea 

canepora). Antioksidan diperlukan untuk mencegah stress oksidatif, yang berperan 

penting dalam etiologi terjadinya berbagai penyakit degeneratif. Tubuh manusia 

dapat menetralisir radikal bebas bila jumlahnya tidak berlebihan, dengan 

mekanisme pertahanan antioksidan endogen. Bila antioksidan endogen tidak 

mencukupi, tubuh mebutuhkan antioksidan eksogen. Uji antioksidan dilakukan 

menggunakan metode DPPH (2,2-diphenyl-1picrihydrazyl) diukur dengan 

Spektrofotometri UV-Vis pada panjang gelombang 517 nm dengan pembanding 

vitamin C. Teknik pengumpulan data yang digunakan yaitu wawancara dan angket, 

dengan subjek penelitian adalah peserta didik kelas XII IPA SMA Bina Jaya 

Palembang. Penelitian ini menggunakan teknik analisis skala Likert dan analisis 

persamaan regresi linear. Dari hasil penelitian diperoleh kesimpulan bahwa LKPD 

Berbasis Project Based Learning (PjBL) pada materi bioteknologi yang valid 

dilihat dari hasil penilaian ahli materi dengan rata-rata sebesar 91,58%, ahli bahasa 

dengan rata-rata sebesar 96,7% dan ahli media dengan rata-rata sebesar 98,10%. 

Hasil antioksidan ekstrak daun kopi robusta (Coffea canephora) menunjukkan nilai 

IC50 rata-rata 4,608 µg/mL dengan kategori sangat kuat dan pembanding vitamin C 

nilai IC50 rata-rata 2,449 µg/mL dengan kategori sangat kuat. 

 

Kata Kunci: Bioteknologi, DPPH, IC50, Ekstrak daun kopi robusta (Coffea 

canephora), LKPD Berbasis Project Based Learning (PjBL) 
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